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The goal of this research project is to gain understanding into children’s physical and psychological perceptions of the built environment, with the intent of producing a set of design considerations that will equip architects to produce designs which consider children more responsibly than at present. 

In particular, this paper will be concerned with the design intent of the architect and its reflection in the understanding of the user, in particular, children. It will discuss and contrast the results of a study set in two different buildings, using techniques of drawing, observation and interview to investigate the spatial understanding of separate groups of adults and children. These results will then be compared to the recorded view of the architects. 
















Have you ever lost a child in a public place? – Remember the panic? You are not alone! – Often we blame the child for misbehaving, or the carer for not paying enough attention, but rarely do we blame the building or the architect for an organisation of space that is calling to children in a way that adults will never fully understand.

Architecture is the formulation of sets of rules for different behaviours in a building. It is the responsibility of the architect to formulate this set of rules, which is expressed through his design of space (Lawson, 2001). This author would hypothesise that often the child does not understand the set of rules: that the language chosen by the architect to express the rules is not one understood by children and furthermore, that children may think that it means something different, much as the English language is sometimes interpreted differently by the Americans and the British. This is based in the thought that there are two modes of spatial understanding – rational and intuitive (Ornstein, 1975), coming from the different hemispheres of the brain and that adults and children are using different parts of the brain when interpreting space (Stea & Taphanel, 1974). If this is the case, is it possible for architects to take this into consideration so that the spatial language of a building correlates in what it is saying to both adults and children?
Research undertaken within the past forty years has given us much insight into the environmental needs and behaviours of children. However, children are still seen as an outsider group in society (Matthews, 1995) and architects are still, in the majority, only responding to the needs and behaviours of adults. Matthews comments that “despite a burgeoning body of research which highlights the singular environmental needs of older children, most large scale environments are designed to reflect only adult values and usages. The visions of environmental planners and landscape architects implicitly reflect the dominant perceptions of a society, such that groups already on the edge become further marginalised by policy making.” (Matthews, 1995, p.456) The majority of child-centred spatial research is given to perception of external environments, both rural and urban and specific architectural research relating to the larger picture of the urban environment. There is little relating to the specifics of spatial design with regard to the user. Some studies have been done with children in regards to their most personal and favourite places (Korpela et al, 2002, Malinowski & Thurber, 1994) but little within specific and complete architectural examples.
We know that spatial perception is an innate quality (Walk & Gibson, 1961) and that large-scale environmental cognition has been found to appear at a very early stage in the human: The spatial cognitive ability of young children is virtually complete before they start school (Stea & Taphanel, 1974). Despite a maturation of cognitive ability, the cognitive maps of children and adults tend to still differ (Millar, 2002) in content, description and spatial expression. The development of different cognitive maps in young children does rely on their ability to explore the environment physically while for older children and adults, this physical contact with a place is not necessary. (Lehnung et al, 2003, Yan et al, 1998) There are similarities in the maps of different society groups in terms of morals, culture, age, region etc. thus individual and unique maps can be classified together, as for the purposes of this paper, in broad social bands, (Kuipers, 1995, Lazlo et al 1996) such as children and adults.

Language is the means by which we communicate to others everything that we need to; verbally, through our words, and non-verbally through the texture with which it is pronounced and through our behaviour. Language is pivotal to the success of architecture. Space is the primary tool that is used to communicate with the building user. “Space, and how it is used, can be a very powerful tool in the communications process… recognised by architects and designers that our physical environment can influence our mental activities and social interactions.” (Clark, 1995 p.10) Space is full of ambiguity. When the rules determined by designers are applied to it, it becomes place; it is the job of the designer to articulate the place. Space is ambiguous because within it there are an infinite number of places. As soon as the designer introduces intervention into space the number of places becomes specific. It has been suggested by Heft (1983) in terms of the characterization of place and the behavioural response it dictates, that the affordance theory of Gibson (1971) can be used to determine the potential for behaviour in a certain place.  Affordances are the possibility for action afforded to the observer by an object in the environment. (Bruce & Green, 1993) We know that young children need both social interaction and times of privacy if they are to develop as wholly as possible (Cooper, 1995, Wohlhill & Heft, 1997) and Proshansky & Fabian highlight that this behaviour also helps a child to develop a sense of identity along with a level of environmental competency. (Proshansky & Fabian, 1987). Since the instinct for discovery within children leads to their development of understanding and growth of knowledge (Campione, 1996), it highlights that the potentials or “affordances” within the environment, that is, the proffering of opportunities for interaction, are key to the child’s overall spatial perceptions.
The spatial perceptions of children are affected by the affordances that can be attributed to objects within an environment. (Clark & Uzzell, 2002) This author would, however, suggest that those perceptions do not rely solely on the objects that inhabit it, but also rely on an abstracted and intellectual response to the space that has been enclosed by the building fabric. 
““it is a very inconvenient habit of kittens (Alice had once made the remark) that whatever you say to them, they always purr. “If only they would ‘purr’ for ‘yes’ and ‘mew’ for ‘no’ or any rules of that sort” she had said, “ so that one can keep up a conversation! But how can you talk with a person if they always say the same thing?”” extracted from Alice’s Adventures in Wonderland (Carroll, 1864) 
It has been determined that children learn and understand by means which favour the right hand side of the brain within their first five years (Stea & Taphanel, 1974, Ornstein, 1975) and as formal schooling takes over their personal learning pattern, a switch occurs and they are taught using methods which favour left hemisphere activity. (Edwards, 2001) highlighting the possibility of a stunting of spatial development. In relation to Alice, this author believes that if spatial perceptions within children and adults are based in the opposite hemispheres of the brain, which function in different ways, then the language adopted within a building may be interpreted in different ways. This could be of no greater importance than in the area of fire escape from a building and how an individual, whether child or adult, can read, simply, the route to safety. (Dowling, 2002)




A qualitative study was undertaken to investigate the perceptions and spatial cognition of both children and adults within two buildings. Dundee Contemporary Arts Centre and Maggie’s Centre, Dundee were selected as two reputable examples of contemporary Scottish architecture with a high standard of spatial quality. Both buildings are obviously spatially orientated with importance being given to their response to all the senses, not just sight. Two spatially logical buildings will be investigated at a later point in the ongoing research programme. 
Dundee Contemporary Arts, by Richard Murphy Architects, was completed in 1999. It is a building of multiple uses, including gallery space, a café-bar that acts as the fulcrum to the building, a cinema, and offices for Dundee City Council and also houses the Visual Research Centre, which is the base for PhD students and researchers in the visual arts at Dundee University.
Maggie’s Centre, Dundee; Frank Gehry’s only UK building, is situated at Ninewells teaching hospital and is a cancer care centre of which the philosophy is to provide refuge for those diagnosed with cancer and also for their families. 
Procedure and Participants
Two groups, one of children (ten male, ten female) and one of adults  (ten male, ten female), were introduced to both buildings by means of a tour. The tour was not architectural in content but merely explaining the layout and purpose of the building. The tour was not run on a timed basis and so allowed everyone as much time as was wanted to investigate the space or, in the case of the children, to play. Observations were made of each individual as they circumnavigated the building. Following the tour, both groups were taken to a closed room and each person was asked to produce a drawing of the space within the building. Each individual spent time with the author preceding this, taking her through the building and pointing out elements of interest whilst answering certain questions about the space.
The subjects were children and their parents entailing equal numbers of subjects from the same cultural and social family background. 
Analysis
By determining a set of specific items, areas or topics that, through observation, had been seen to hold a certain number of affordances while on the tour, each map was analysed with reference to them, both quantitatively and qualitatively. These results were interpreted with reference to both the observational study and the conversations.
The architect’s of both buildings were interviewed with regard to the architectural intent and the nature of the building language and comparisons were made between both sets of results. 

Results
In both buildings the adults were observed as expressing fear about the task from the outset whereas although the unfamiliar situation that the children found themselves in made some shy, this soon relaxed as friendship groups formed. 
Dundee Contemporary Arts
The group progressed from the activity room to the shop, where everyone looked at the exhibits, both up and downstairs. The children also took the opportunity, to play on the stairs and were soon distracted by the physicality of the building. They were led down the main stairs (stair 1) to Jute Bar. Before having the opportunity to explore Jute, the group was led outside to the landscaped area related to the bar. The children explored and played in this area extensively while the adults seemed content to watch. The group was taken inside to explore Jute where the exit to the car park and the print studio where specifically pointed out. Following this, the group went up stair 2 to the gallery spaces. Before entering the gallery, the adults sat on the mezzanine ledge overlooking the bar while the children played on stair 4 and also stood on the seating watching a man sitting below. In the gallery, the children tended to run around everything before spending their remaining time playing with the smaller enclosed gallery spaces containing single exhibits. Again the building overtook the displays as the focus of their attention. The adults all tended to walk around everything methodically. The group then returned to the activity room at their leisure.
Maggie’s Centre, Dundee
The group began their tour from the car park and as they approached it they were all highly aware of its object-like appearance, not treating it or thinking of it like a building. The general comment, surprisingly, from the children was regarding how ‘out of place’ it looked. On entrance to the building the group were directed to the different spaces to help them with orientation. Individuals were left to investigate the building at their own leisure. Most worked their way round along a route which began in the main living space, thru the kitchen to the external deck, then into the library and finally ended upstairs in the retreat space. 

























At Dundee Contemporary Arts, initial viewing of the maps highlighted differences in drawing style – as in viewpoint rather than maturity level of technique. By choosing to portray the space within the building by means of a cartographic map, all the adults seemed to be unaware of the spatial quality of the building, or the difference between the space within a building and a floor layout plan of that building. This may have be tinged with feelings of responsibility to be as ‘architecturally’ accurate as possible, and as a qualitative pilot study, cannot, in any way, be taken as correct. It does however; draw considerable attention, following all adults producing drawings from the same viewpoint. In terms of content of the maps; whereas the adults were fairly consistent in their recollection of the building fabric, that is the form, circulation in terms of staircases and key nodes within the building, the children were significantly more aware of different objects, textures, specific details, views out with the building and, in particular, people. It may be that the adults did not warrant these factors to be part of the building, but it is obvious that all of these elements are integrated into the children’s comprehension of space. 
Scale seemed to be a tool that the children tended to use, possibly subconsciously, within their drawings to express importance. In contrast, the maps of the adults were much more relational in their scale. To the children, especially in their drawing, it seemed to be a tool, which they could manipulate freely to express themselves as opposed to the adults, to whom it may have even been restrictive. In terms of subject matter, again the adults tended to be objective in what they put into their drawings as opposed to the children who seemed to be quite selective in what they chose to illustrate. In comparison to the observations made, it became apparent that this preferential treatment of certain elements fell in line with the elements with which the children responded to on the tour. In many cases they were the elements, which offered the greatest affordances. It seems also important to highlight, by means of example, that this preferential treatment of the children, in terms of different elements of the building, is also enhanced by the descriptive nature by which they express them. In terms of the bar within Dundee Contemporary Arts, all the adults depicted it whereas not all the children did. Within the maps of the adults there was no embellishment or detail expressed however in the maps of the children who did express it, and ultimately to those with whom it played an integral part of the space, there was much detail picked out, from the people serving behind it, to the labelling of each of the beer taps. 
In “The Eyes of the Skin” Juhani Pallasmaa says “in western culture, sight has generally been regarded as the noblest of the senses, and thinking itself thought of in terms of seeing…only sensations such as the olfactory enjoyment of a meal, the fragrance of flowers and responses to temperature are allowed to draw collective awareness in our occularcentric code of culture.” (Pallasmaa, 1995, pg 5). He points out how sight is not only the predominant sense to be used, but it is often the only sense to be addressed. The sketches showed where differences occurred in relation to response to the senses. The maps of the adults appeared to be solely reliant on sight while those of the children seemed to respond, at least, to texture as well. The majority of the children highlighted several of the different textures used. The key observation during the tour was that the children learnt about the spaces in which they were occupying, through the use of their hands. The adults, in comparison, were far more restrained, relying only on their sight. 
As in Dundee Contemporary Arts, but to a much greater extent, the children’s maps of the Maggie’s Centre appeared to reflect a much greater understanding of the spatial character of the building, than those of the adults. This became obvious in their depiction of the relationships between spaces. The adults again appeared struggle with the spatial linkages, possibly due to the irregular form of the structure. At Dundee Contemporary Arts, the building may be at a much larger scale and have a greater complexity in its spaces, however the split rectilinear form allows it to slip easily into the cognitive maps of adults. The drawings showed that the adults were very aware of the concept of mapping and that they were able to set the building out from one corner. As the Maggie’s Centre does not afford them the opportunity to do this, their maps appeared confused. In contrast, the drawings of the children were confident and full of all those objects, which obviously made an impact on them, through proffering affordances. The tour of Maggie’s Centre highlighted a noteworthy aspect in the spatial and creative problem solving minds of the children. Some were overheard to remark about the drainage of water from the roof and they subsequently asked several questions about why the building had no gutters. In the same way within the building, questions arose with regard to the specific junctioning of the roof timbers. Again, in comparison the adults didn’t react in this investigative way, responding to the totality of the space rather than the details. Interestingly, the upper floor of the tower, which the main roof folds itself around, did not inspire or receive the attention of the children. The space lacks the stimulation of the rest of the building and there was little affordances granted by the space in any way. Conversely, the adults, in their regard of the building in it’s totality, did not make any reference to this space, by either conversation or drawing, which portrayed it in a bad light. 
Architectural Intent
Of the design intent at Dundee Contemporary Arts, project architect, Bill Black said “what we were always very keen to do was have everything that was publicly accessible, comprehensible from the main foyer space so that everything had to be linked of that space. It was the controlling element.” This appears to have worked well in terms of both adults and children and their overall understanding of the space. From the responses of each group whether considered in a logical plan or as a space, the building still appears to communicate with the same language to both groups. This is perhaps not due to specific response to both children and adults, but an acute awareness of spatial quality within which the logical processes fall neatly. Black admits that “there’s things to do with visual perception just in terms of light and things which are important – whether you’ve got too much or too little, but in terms of other groups of society, I don’t think we separate it out and design differently for them. I mean the children’s activity room – I mean the design of that was not specifically for children in any way at all and I’d be lying if I said that it was.”
Of Maggie’s Centre, Frank Gehry voiced the hope that " the architecture won't override the purpose of the building, but complement it and take it to a higher plane of comfort and beauty." It seems to be a difficult task, at times, not to let Frank Gehry’s architecture override the purpose of any buildings with which he has been involved. From the responses, the children appear to accept Gehry’s architecture far more readily than any of the adults. To the children, the enclosure of space and the affordances, which it and the objects within that space offer, far surpass the comprehensibility of the building. The majority of the adults were wary of the building, which comes across in the hesitancy of their sketching. 

Discussion
Despite the quite obvious differences in drawing style of adults and children, even at a glance the spatial understanding of both Maggie’s and DCA can be seen to be different. The difference between the perceptions of space in a rectilinear building in contrast to an organic building is marked in adults, in general, whereas children do not seem to have this problem. They appear, albeit in a small pilot study, to be able to comprehend space on a far more abstract level than adults. The logical instinct within the adults seems to have taken over in their interpretation of Maggie’s Centre, rendering them confused as to the complete form of the building.
The affordances offered to children within both spaces were important in terms of what elements of the building they remembered. They seem to have the potential to make children think and to encourage the spatial and imaginative part of their minds to work. If this function is dampened as children develop towards adulthood, then surely it is important that the built environment offers such opportunities so as to keep the spatial functions of a person active. Through all three methods of testing, it has been highlighted that children seem to use and experience senses, orientation, people and the details within a building in a way that adults seem oblivious to. Perhaps more so that due to the logical nature of adults, they feel that these factors are unimportant in comparison to the larger picture. 
The drawings of the adults, in conjunction with the observations made of their behaviours, appears to reveal a sense of restriction in how they refer to specific parts of each building, more especially in Maggie’s Centre. They do not elaborate on things as the children do, which is perhaps a result of society and how it is not acceptable to show raised emotions about things. This is obviously something, which doesn’t inhibit the children. 

Concluding Remarks.
In using two, spatially rich buildings, it appears that the children seem to have the upper ‘spatial’ hand when it comes to fundamental understanding of space and the richer perceptions of it. However this research is part of an ongoing PhD study of which the hope of the author is to investigate building language and the differences in spatial communication and understanding between adults and children, both in buildings like Dundee Contemporary Arts and Maggie’s Centre Dundee, but also in logically coherent where this author would suggest that the results will strongly favour the perceptions of adults.

“Whatever space and time mean, place and occasion mean more. For space in the image of man is place, and time in the image of man is occasion.” Aldo Van Eyck – 20th century Dutch Architect

Architecture has the privilege of influencing mans’ experience of a place. It has the potential to evoke emotions and produce feelings of fear, peace, solitude, excitement and numerous others. In doing so, it must also have the potential of causing damage to those emotions. It is vital that architects have an understanding of society, and the people who make it up, if they are to create humanitarian design. It is the hope of this author that this research project, on it’s completion, will help architect’s to understand a little more of the language which they have the power to manipulate, that design would develop a greater response to both children and adults and that they would begin to realise, to a greater extent, just… “what they are saying to our kids.”
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by Mark, age 7

Dundee Contemporary Arts
by Sue, age 41



